The initial growth stage of GaAs on Si has been in-situ characterizedby coaxial impactcollision ion scattering spectroscopy (CAICISS). The behavior of As atoms on the Si surface and at the step sites are analyzed. The results of analysis on the initial gowth stage strongly suggest that the three-dimensional island growth of GaAs on Si occurs even in 1 mono layer (ML) GaAs growth.
INTRODUCTION
The in-situ characterizations Figure 5 shows the low-angular distribution of GaAs and Si signals after 1 mono layer (ML) of GaAs growth on Si. The shoulder intensity at cr:13o of the GaAs signal clearly increased after this 1 ML GaAs growth compared with that shown in Fig. 4 (b); this is in connast with the slight decrease in the Si peak intensity at €r=13o. The peak at cr=30o of the GaAs signal shows a focusing effect due to atomic ordering of 1 ML GaAs on Si, since the peak at cr=30o is due to a focusing effect by the As and/or Ga (a) 1 off-angle substrate for the GaAs, and calculated the step density using the CAICISS data.8) Mot"over, in the present experiment, the peak intensity at o=60 depended on the substrate temperature, as shown in Figs.4 (a) and (b) ; the shoulder at the critical angle in Fig. 4 (a) disappeared at 750 oC, as shown in Fig. a G) . That is, as stated in section 3.2, almost all As atoms on the Si surface are considered to be evaporated at 750 oC, although the considerable amount of As atoms remain at the step sites. This speculation seems to be reasonable, if we take into consideration the bond differcnce of As atoms on the Si surface and at the step sites. That is, As atoms on the Si surface may make the 2-fold covalent bonds to the Si atoms and they may form As-As dimers on the Si surface. In contrast, As atoms at the step sites make the 3-fold covalent bonds to Si atoms. Therefore, As atoms at the step sites are more energetically stable and can remain at the step sites of Si up to a rather high subsnate temperature. From these considerations, the origin of the peak at o=60 will be ascribed to the As atoms at the step sites.
Initial growth stages of GaAs on Si
The peak of the Si signal at a critical angle of 13o in Fig.5 
